.
As described by Boruchovitch and Santos (2006) , learning strategies are defined in the literature as sequences of procedures or activities that are chosen for the purpose of facilitating the acquisition, storage and/or use of information (Nisbet & Schucksmith, 1986) . Weinstein and Mayer (1985) identified five types of strategies: rehearsal strategies, elaboration strategies, organizational strategies, comprehension monitoring strategies, and affective strategies. Rehearsal strategies involve active repetition, both in speech and in writing, of what has been learning. Elaboration strategies require the use of connections between the material to be learned and old and familiar material (paraphrasing, summarizing, creating analogies, elaborating, and answering questions about the learned material). The organizational strategies are related to the structuring of the material to be learned, dividing it and relating its parts (topics, hierarchies, network concepts, and of diagrams). Comprehension monitoring strategies involve the constant awareness regarding how much of the content is assimilated and of immediate actions to overcome difficulties. Affective strategies are related to awareness and control of the impact of affective factors on learning (motivation, anxiety), aiming to maintain an internal state that favors good information processing. Self-assessment, organization and transformation, establishment of goal and planning, seeking information, registration of information, self-monitoring, environmental organization, seeking help, and revision are strategies that have also been identified in other studies (Zimmerman & Martinez-Pons, 1986) .
Some theorists classify learning strategies into two major groups: cognitive and metacognitive. According to Dembo and Seli (2012) , cognitive strategies refer to a set of behaviors that influence the learning process so that information can be stored more efficiently, while metacognitive strategies are procedures used by the individual to plan, monitor and regulate their own thinking. There are also specialists, such as McKeachie, Pintrich, Lin, Smith and Sharma (1990) , who additionally divide the learning strategies into three broad categories -cognitive, metacognitive and resource management -subdividing the cognitive strategies into simple and complex tasks. This type of distinction is not made for the metacognitive and resource management strategies.
As identified by Boruchovitch and Santos (2006) , it is evident that the diversity in the nomenclature of learning strategies is more terminological than semantic. Learning strategies more specifically named by some authors, in reality can be grouped into the broad categories proposed by others, such as the two major groups: cognitive and metacognitive strategies, which seem to encompass a wide range of strategies. According to Weinstein et al. (2012) , it is difficult to define learning strategies, since this term has not been used in a standardized way by specialists of the subject (Duncan & McKeachie, 2005; Dunn, Lo, Mulvenon, & Sutcliffe, 2012; Zimmerman & Martinez-Pons, 1986 ). However, these authors highlight that there is consensus among researchers that learning strategies involve the use of cognition and metacognition, and involve motivation, emotion, and student engagement in behaviors that increase the likelihood of obtaining success in learning. They also consider that currently it is more frequent to use expressions such as self-regulated learning strategies, or to think of them as a set of procedures that enable and strengthen the self-regulated learning.
Differences related to the terminology have had an impact on the comprehension of the construct itself and, in a certain way, reflect the difficulty in its measurement, as stated by Boruchovitch and Santos (2006) . Among the instruments available in the international literature for evaluating learning strategies, the main ones can be highlighted as: the Learning and Study Strategies Inventory (LASSI), developed by Weinstein, Zimmerman and Palmer (1988) , the Motivated Strategies for Learning Questionnaire (MSLQ) of Pintrich and De Groot (1989) , and the Self-Regulated Learning Interview Schedule of Zimmerman and Martinez-Pons (1986) .
Existing Learning Strategy Assessment Scales: A Brief Description
The Motivated Strategies for Learning Questionnaire (MSQL) consists of 81 Likert-type items, divided into two scales: Motivation and Learning Strategies which, in turn, are subdivided into several subscales (Duncan & McKeachie, 2005; Pintrich & De Groot, 1989) . With regard to learning strategies, the focus of this study, the scale is divided into two main subscales: Learning Strategies (rehearsal, elaboration, organization, critical thinking, and metacognitive self-regulation) and Time Management and Study Environment (regulation of effort, time, learning by interacting with peers, and asking for help). Recent studies have re-examined the factorial structure of this scale, indicating the need for the inclusion of two new scales: General Learning Strategies and Clarification Strategies (Dunn et al., 2012) .
The LASSI is an inventory originally constructed for university students with 76 statements, organized into the following 10 Likert-type subscales: Attitude, Motivation, Time Management, Anxiety, Concentration, Information Processing, Selecting Main Ideas, Study Aids, Self-testing, and Test Strategies, aiming to evaluate different components of strategic learning.
The LASSI-HS is another version of the LASSI, which is also composed of 10 subscales, and was adapted for students of high school, junior high, and the higher grades of elementary education (Weinstein & Palmer, 1990) . In the Portuguese adaptation, performed by Figueira (1994) , its items were reduced to 50 and separated into only two major factors. The first was designated as Facilitative Study and Learning Conditions, which included the original subscales Time Management, Concentration, Motivation, Anxiety, and Attitude, and the second factor was called Specific Study and Learning Strategies, which grouped the initial subscales of Self-testing, Test Strategies, Study Aids, Selecting Main Ideas, and Information Processing.
In Brazil, studies on learning strategies began in the 1990s, with the use of instruments translated and adapted from the international literature having predominance (Cardoso & Bzuneck, 2004; Costa & Boruchovitch, 2004) . However, there has been a growth in initiatives directed toward the construction of instruments to measure these strategies in various education segments. The emergence of a cognitive and metacognitive strategies scale (Santos & Boruchovitch, 2001 , 2008 Santos, Boruchovitch, Primi, Bueno, & Zenorini, 2004 ) and a motivation and learning strategies inventory (Machado, Bzuneck, & Guimarães 2004) , both for university students, may be cited as examples. Furthermore, the university student version of the LASSI, was also translated, adapted and validated for Brazilian students of São Paulo and Paraná by Bartalo (2006) . Of the 10 subscales of the original instrument, the author found support for eight, with the Self-testing and Test Strategies subscales being excluded and the emergence of one new subscale: Concerns when Studying.
From the psychometric perspective, the results of national and international studies show, on the one hand, good internal consistency for the scales, but on the other, reveal the configuration of different groupings of items, which appear either as isolated factors, or combined or renamed (Bartalo, 2006; Duncan & McKeachie, 2005; Dunn et al., 2012; Figueira, 1994; Machado et al., 2005; Santos et al., 2004) . Undoubtedly, this inconsistency in results reinforces the need for further studies aimed at improving the items or revising the definition of the construct.
The recognized importance of learning strategies at all levels of schooling, together with the studies which highlight its deficient use, even in Higher Education (Bembenutty, 2011; Berger & Karabenick, 2011; Brophy, 2010; Erdamar, 2011; Marini & Boruchovitch, 2014; Pattal, Awad, & Cestone, 2014) , and the lack of national instruments that enable a faster assessment of the repertoire of learning strategies led the authors of the present study to develop a scale for university students (Santos & Boruchovitch, 2001 , 2008 Santos et al., 2004) . Accordingly, this article aims to both describe the steps of constructing the Learning Strategies Scale of Boruchovitch (2001, 2008) and present the results of recent psychometric studies obtained with this instrument. It is hoped that these findings will contribute to improve the psychoeducational assessment in Higher Education. A brief history of the construction of the scale and a description of the methodology used in the present study will be presented next.
Method Participants
The sample consisted of 1,490 students from public and private universities of different Brazilian cities, 76 (5.1%) from Londrina, 125 (8.4%) from Jundiaí, 110 (7.4%) from Campinas, 136 (9.1%) from Itatiba, 48 (3.2%) from Mato Grosso, 45 (3.0%) from Joinville, 294 (19.7%) from Uberlândia, 562 (37.7%) from Rio de Janeiro, and 94 (6.3%) from Goiás. Participants were of both genders, with 703 (47.2%) being male and 787 (52.8%) female, and attended various semesters (first to tenth) of courses of Pedagogy (n = 807; 54.2%), Visual Arts (n = 7; 0.5%), Mathematics (n = 1; 0.07%), Music (n = 1; 0.07%), Philosophy (n = 11; 0.7%), Physics (n = 10; 0.7%), History (n = 34; 2.3%), Social Sciences (n = 2; 0.13%), Life Sciences (n = 9; 0.6%), Psychology (n = 46; 3.1%) and the Naval Higher Education Course (n = 562; 37.7%). The ages of the participants were grouped into four ranges: below 20 years (n = 191; 15.6%), 20 to 29 years (n = 859; 70.0%), 30 to 39 years (n = 112; 9.1%), and over 40 years (n = 65; 5.3%). Of the total participants, 263 (17.6%) did not report their age.
Instruments

Learning Strategies Assessment Scale for University Students and a synthesis of its initial studies (EEA-U).
Initially, 28 items were drafted in the form of a Likert-type scale with four alternative answers: always, sometimes, rarely, and never. The items aimed to evaluate what makes the university student study and learn. They were constructed based on the literature of the area, so that the instrument included rehearsal, elaboration and organization types of cognitive strategies and metacognitive strategies related to the planning, monitoring and regulation of learning (Dembo & Seli, 2012; Pintrich & De Groot, 1989; Weinstein & Mayer, 1985; Zimmerman & Martinez-Pons, 1986) .
After the drafting of the items, the contents of each was evaluated and classified as cognitive, metacognitive, or not applicable by the authors and two independent judges who were experts on the subject. The evaluation of the judges also contributed to the revision of some items that had ambiguous wording. The percentage of concordance achieved among the judges and authors ranged from 85% to 100%. The following are some examples of the questions of the scale: "Do you repeat information orally while reading the text?", "Do you identify how much or how little you are learning?" ( ) always ( ) sometimes ( ) rarely ( ) never. The always response scores 4 points, sometimes 3, rarely 2, and never 1 point. The maximum number of points that can be obtained on the scale is 112, with the minimum being 28. The higher the score of the student, the greater the tendency toward strategic behavior. The scale is also accompanied by a set of simple instructions in order to standardize its application. A pilot study was conducted with a small group of university students, who detected no need to review some items, and then the scale was applied in initial studies with university students (Santos et al., 2004) .
Primarily, this version of the scale was used in the study of Santos et al. (2004) and applied with 434 university students of both genders and from varied courses of a private university in the state of São Paulo. Exploratory factor analysis, principal component analysis and varimax rotation, identified a structure of five factors, which explained 44% of the variance and were named as follows: Simple Cognitive Strategies (Factor 1), Metacognitive Strategies (Factor 2), Metacognitive Regulation Strategies (Factor 3), Complex Cognitive Strategies (Factor 4) and Affective Support Strategies (Factor 5). It was observed that the items were not grouped in a way entirely consistent with the literature. Furthermore, although the total scale and Factors 1 and 2 achieved satisfactory values of internal consistency, the other three factors presented low alpha values. Further details regarding the psychometric problems of this initial version of the scale can be found in the study by Santos et al. (2004) .
Thus, considering the importance of obtaining a valid and reliable measure of learning strategies for university students, the refinement of the initial version of the scale was initiated (Santos & Boruchovitch, 2008) . For this, a further 21 items were constructed and tested at this point. The aim was to construct items that would strengthen all the cognitive and metacognitive strategy categories. Regarding the metacognitive strategies, new items encompassed both behaviors that revealed the presence of good strategies and those that showed their absence. The four answer choices in Likert scale format from the previous version were maintained (always, sometimes, rarely, never), the score of which can range from 49 to 196 points. In this new composition of the scale, 19 items were related to cognitive strategies, 23 to metacognitive strategies, and 7 were of the dysfunctional metacognitive type, the latter group having its score inverted. Thus, the original design of the scale was maintained, in which the higher the score of the student, the higher their propensity to use favorable strategies for their learning.
The new items were evaluated and classified by postgraduate judges and experts in learning strategies, yielding a percentage of concordance above 80%, among them and the authors of the scale. Content analysis of the items allowed them to initially be grouped into three general subscales: Cognitive The second version of the scale with 49 items was applied with new samples in some studies with university students of Licenciate and Pedagogy courses prior to the examination of its factor structure, in which the items were grouped in the three previously mentioned subscales. Preliminary analysis with 158 university students revealed high internal consistency for the total scale, measured through Cronbach's alpha (α = .85), through the Guttman Split-half (α = .74) and through the Spearman Brown formula (α = .74) . Furthermore, significant positive correlations were found for the total score of the strategies scale and its subscales with intrinsic motivation and significant negative correlations with extrinsic motivation, as well as positive correlations with emotional regulation strategies among students of public and private universities of cities of São Paulo and the state of Minas Gerais. Further details can be found in recent works (Bortoletto & Boruchovitch, 2013; Cunha & Boruchovitch, 2012) .
Procedure
Data collection. Data collection was carried out from 2009 to 2012 in five public and six private universities of nine Brazilian cities, applied by Undergraduate and Postgraduate students, specially trained for the task, after the clarification of the aims of the study to the students and the signature of the informed consent form, in duplicate, for those who agreed to participate in the study.
The application of the scale was carried out collectively, based on the standardized instructions that accompany it. Students were instructed on how to fill the scale and to raise their hand if they had any questions. It took approximately 15 to 20 minutes for the students to complete it.
Data analysis. As the results obtained in the first study with an earlier version of the scale were not congruent with the theoretically expected results from the international literature and the sample, at the time, had also not been sufficiently large and representative (Santos et al., 2004) , a new exploratory factor analysis was conducted on the study sample. The data obtained were coded in spreadsheets. The Statistical Analysis System, version 8.02 software was used for the validity and reliability studies of the scale, to evaluate the indicators of adequacy of the corresponding matrix (KMO and Bartlett's test of sphericity), and for the performance of the factor analysis. Using the same program, the principal components analysis and the calculation of internal consistency (Cronbach's alpha) were carried out for the resulting components.
Ethical Considerations
The project was approved by the Research Ethics Committee of the Universidade São Francisco (Protocol no. 0151.0.142.000-09). All ethical guidelines recommended by the National Health Council (Resolution 196/96 and its complements, Ministry of Health) were followed.
Results
The Bartlett's test of sphericity indicated a correlation between the items (X 2 [1176, N = 1,490] = 17196.086; p < .001). The measure of sample adequacy, ascertained through the Kaiser-Meyer-Olkin (KMO) index was .883. The data obtained through these two procedures showed that there was a very adequate probability level for the correlation between variables and that the sample was suitable for performing the Factor Analysis (Kline, 1994) .
Thus, an exploratory factor analysis was conducted to examine the structure of the scale. Through the criterion of the selection of factors with an eigenvalue greater than one, 12 factors were obtained which explained 52.0% of the variability of the data. The scree plot test was used, as suggested by Cattell (1966) , as a means of analyzing the number of factors to be maintained (Figure 1) . Therefore, it was chosen to fix the extraction for three factors, explaining 26.6% of the total variability, since the curve stabilizes from this factor, without major increases in the cumulative percentage of explained variance.
To obtain the rotated matrix, the criterion of a minimum factor loading of 0.30 for the inclusion of items was stipulated (Kline, 1994) . A three factor scale was obtained as a result of the principal component (PC) analysis. It was possible to name them as: Factor 1 -Cognitive and Metacognitive Self-regulation Strategies, Factor 2 -Internal Resource and Context regulation Strategies, and Factor 3 -Social regulation Strategies. Factor 1, Cognitive and Metacognitive Self-regulation Strategies, was composed of 23 items (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, 20, 24, 25, 27, 29, 30, 31, 34, and 35) with saturation varying between .34 and .60 and eigenvalues of 8.09, explaining 16.53% of the total variance. Factor 2, Internal and Contextual Resources regulation Strategies, consisted of 8 items (11, 17, 18, 19, 21, 22, 23, and 26) with saturation ranging between .34 and .60 and eigenvalues of 2.65, explaining 5.42% of the total variance. Factor 3, Social regulation Strategies, was composed of four items (16, 28, 32, and 33) with saturation ranging between .34 and .60 and eigenvalues of 2.27, explaining 3.46% of the total variance. The three factors identified, although they reveal considerable consistency, from the theoretical perspective, allowed only 26.6% of the variability of the scale to be explained. With this being a less than desirable percentage (< 40%), it is suggested that further studies be carried out, aiming for a better comprehension of the construct in question.
For various reasons, 14 items were excluded. Of the original 49 items, nine did not achieve the minimum factor loading recommended in the literature (Kline, 1994) . The following are examples of these items: "Do you stop during reading to see if you understand what has been read?" "Do you search the Internet?", "Do you study or work watching television?" and "Do you eat while studying or doing homework?". Five items loaded in factors that were unexpected according to the literature. As an illustration, the following items may mentioned as examples: "Do you memorize the content when you have a test?", which should have loaded in Factor 1 due to being a cognitive testing strategy, however its factor loading was concentrated in Factor 3. The same occurred with the item "Do you identify the main ideas and relate them through diagrams and conceptual maps?", which should have also loaded in Factor 1, since it is a organizational cognitive strategy, however, it actually loaded in Factor 3. The item "Do you motivate yourself for study activities?" should have loaded in Factor 2, however, was grouped in Factor 1.
Thus, the initially constructed scale with 49 items was replaced by a 35-item scale after the principal components analysis. Table 1 presents the loadings of the final items in the factors after orthogonal Varimax rotation.
The number of factors identified through analyzing the Scree plot test coincided with the number of fixed factors. Therefore, it was decided to maintain the three factors, especially considering the theoretical coherence of the items and the sedimentation graph obtained from the analysis performed. Also, the correlation between Factors 1, 2 and 3 was estimated by calculating Pearson's coefficient, finding weak or almost non-existent correlations, which were all without statistical significance. More precisely, r = .23 was obtained between Factors 1 and 2, r = -.06 between Factors 1 and 3, and r = .08 between Factor 2 and 3. These three factors emerged very definitely in the EEA-U, with a relative independence between each other.
Discussion
This study found that the final 35 items of the EEA-U, when grouped in three factors, reveal a certain congruence of the scale with the theoretical constructs that it purports to measure. The main cognitive testing, development and organization strategies are grouped in Factor 1, as well as general metacognitive strategies related to planning, to monitoring of learning and to its regulation. This organization of cognitive and metacognitive strategies in a single factor is convergent with data from some studies (Duncan & McKeachie, 2005; Weinstein et al., 1988) , although not as a separate factor. More precisely, this factor grouped strategies similar to the Information Processing, Selecting Main Ideas, and Test Strategies scales of the LASSI, and similar to the Learning Strategies subscale of the Pintrich and De Groot Scale (1989) , re-examined by Duncan and McKeachie (2005) . Factor 2 grouped the items related to the management of internal and external conditions that are facilitators of learning. This result is consistent with that obtained by Figueira (1994) with a Portuguese sample. The items are also similar in content to those found by Duncan and McKeachie (2005) , again, not as an isolated factor, but as a subscale of the Learning Strategies Scale, which they called Time Management and Study Environment; this subscale also included items similar to those that emerged in Factor 3 of this study, such as learning through colleagues and asking for help from colleagues and teachers. Similarly, Factor 2 grouped items from the Motivation, Time Management, Anxiety, and Concentration scales of the LASSI (Weinstein et al., 1988) , however, did not include those related to learning through interaction and social regulation that, in the LASSI, as in the present study, constituted a separate scale, called Study Aids. The data obtained here were also consistent in terms of content, with those of Bartalo (2006) . It should be mentioned that, while the items 'asking for help from colleagues' and 'learning through other social interactions' were organized in Factor 3, in the present study, the 'asking for help from teachers' item had its factor loading allocated in Factor 1. Considering the importance of asking for help as a self-regulation strategy, whether from teachers or significant others (Karabenick & Dembo, 2011) , it would be interesting if future studies sought to confirm whether asking for help from the teacher is actually seen differently by Brazilian students to asking for help from their colleagues.
Regarding reliability, the total scale and subscales achieved good internal consistency, measured by Cronbach's coefficient, producing the following alpha values: .87 for the total scale, .86 for Factor 1, .71 for Factor 2 and .65 for Factor 3 (Prieto & Muñiz, 2000) .
It can be said that the configuration of the EEA-U resembled more the two main factors 'Facilitatory or Inhibitory Conditions for Study' and 'Specific Learning Strategies for Study and Learning', found by Figueira (1994) in the validation of the HS version of the LASSI. Furthermore, the factors presented, as a set, more theoretical consistency and higher indices of internal consistency, when compared to the data obtained with the first version of the scale (Santos et al., 2004) .
It is noteworthy that the EEA-U is an instrument that was specifically constructed for Brazilian students in Higher Education. With excellent psychometric qualities, the EEA-U was sensitive enough to assemble and map the key attributes indicated in the literature as characteristic of learning strategies, with a considerably smaller number of items (almost half), when compared to other existing instruments. Due to being less extensive, with easy application and rapid calculation, it could be very useful in the study, evaluation and diagnosis of learning strategies, one of the essential dimensions of strategic and self-regulated learning, according to several authors (Dembo & Seli, 2012; Duncan & McKeachie, 2005; Figueira, 1994; Pintrich & De Groot, 1990; Weinstein et al., 2011; Zimmerman & Martinez-Pons, 1996) . This study provides initial evidence of content and construct validity, and precision of a scale constructed for the evaluation of the learning strategies of Brazilian university students, which can be very useful for researchers, teachers and students. It is recommended, however, that future studies be directed toward overcoming the limitations of the present study. It is essential that further research be conducted with the current version of the scale so as to confirm its factor structure through confirmatory factor analysis procedures, which could also assess the adequacy of some items in which the factor loadings were lower in this study (.31 to .38 ). An analysis of the functioning of items through the item response theory (IRT) would also be valuable for better use of the scale for diagnosis and psychoeducational intervention.
It is also necessary to perform studies directed toward the evaluation of the temporal stability of the scale, and its relationship with important variables related to learning, such as measures of performance, self-efficacy, anxiety, and motivation, among others, so that evidence of other types of validity (concurrent, predictive, convergent and discriminant) can be estimated. Certainly, these correlational studies are promising, not only for a better understanding of other forms of validity of the EEA-U, but also to elucidate the relationships between learning strategies and these constructs which are highly relevant to the teaching-learning process.
It is expected that this study can contribute for a better understanding of Learning Strategies, in our context, by broadening the discussion of problems regarding their measurement and unveiling the complexity of an important dimension of self-regulated learning, particularly in a historical moment in which the educational context increasingly requires the students to have the ability to make quick, efficient and conscious decisions as well as to regulate their own learning process.
